Non-esterified fatty acids activate the AMP-activated protein kinase signaling pathway to regulate lipid metabolism in bovine hepatocytes.
Non-esterified fatty acids (NEFAs) act as signaling molecules involved in regulating genes expression to modulate lipid metabolism. However, the regulation mechanism of NEFAs on lipid metabolism in dairy cows is unclear. The AMP-activated protein kinase (AMPK) signaling pathway plays a key role in regulating hepatic lipid metabolism. In vitro, bovine hepatocytes were cultured and treated with different concentrations of NEFAs and AMPKα inhibitors (BML-275). NEFAs increased AMPKα phosphorylation through up-regulating the protein levels of liver kinase B1. Activated AMPKα increased the expression and transcriptional activity of peroxisome proliferator-activated receptor α (PPARα). NEFAs also directly activate the PPARα independent of AMPKα. Activated PPARα increased the lipolytic genes expression to increase lipid oxidation. Furthermore, activated AMPKα inhibited the expression and transcriptional activity of the sterol regulatory element-binding protein 1c and carbohydrate responsive element-binding protein, which reduced the expression of lipogenic genes, thereby decreasing lipid synthesis. Activated AMPKα phosphorylated and inhibited acetyl-CoA carboxylase and increased carnitine palmitoyltransferase-1 activity, which increased lipid oxidation. Consequently, the triglyceride content in the NEFAs-treated hepatocytes was significantly decreased. These results indicate that NEFAs activate the AMPKα signaling pathway to increase lipid oxidation and decrease lipid synthesis in hepatocytes, which in turn, generates more ATP to relieve the negative energy balance in transition dairy cows.